Background Youth with disabilities are at risk for decreased participation in community activities. However, little is known about participation at different developmental periods of childhood and adolescence among youth with spina bifida (SB) or whether child, family, and SB-associated factors influence participation. Questions/purposes Our cross-sectional study examined participation among youth with SB and assessed how participation differs between youth ages 2-5, 6-12, and 13-18; how participation relates to child (gender) and family (caregiver marital status, education, and employment) characteristics; and how participation relates to SB-related factors (motor level, hydrocephalus, ambulation, medical issues, and bladder/bowel needs).
Introduction
The World Health Organization defines participation as ''involvement in life situations'' [28] which, for children, ''includes domains of learning…, communication, home life, school life, social life, relationships, and leisure and recreation'' [18] . Participation has been discussed as key to life success and happiness [18, 27] . For youth, participation has the potential to contribute to life satisfaction and preparation for critical adult roles [8, 17, 24] . Despite this, research indicates low levels of participation among youth with disabilities. Particular to spina bifida (SB), youth are not ''engaging in the full range of adolescent activities needed to make a successful transition to adulthood'' [7] . One study reported 63% of young people with SB had difficulties in daily activities and 59% in social roles [5] ; another that 72% of youth reported no participation in structured and 63% in unstructured activities [10] ; and yet another that only 30% of young people ages 10 to 32 years reported participating in structured community activities such as volunteer opportunities, sports, and church programs at least weekly [2] . Specific to physical activity, youth with SB participate less than comparison youth [4, 22, 23, 25, 26] .
A variety of factors relate to participation. One study found sports participation was not associated with ''disease-related'' factors (including ambulation, hydrocephalus, and functional independence), but rather with family support and perceived athletic competence and physical appearance [6] . Another study found a higher level of ambulation correlates with daily physical activity [4] . Among youth with varied complex disabilities, patterns of participation are related to family resources and child age, gender, and functioning [11, 14] . Child functioning has been linked to specific aspects of participation in that physical functioning relates to physical participation, social competence to social participation, and cognitive and communicative functioning to both [11] . Evidence also suggests aspects of executive functioning are related to physical activity among young people with SB [22] .
Although there is growing body of information on participation, current work addresses participation among older children, adolescents, and young adults and does not document participation among children younger than age 6 nor changes across childhood and adolescence. Furthermore, little is known about how participation among youth with SB varies by child and family characteristics or disorder-specific factors. Understanding how participation relates to these factors can help facilitate successful interventions aimed at fostering participation. We presume participation varies based on children's age and gender, that increased participation would be associated with greater family resources, and that participation would be higher for higher-functioning youth and lower for those with more SB-related issues.
We therefore asked (1) does participation differ between young children (ages 2-5) with SB, school-aged youth (ages 6-12), and adolescents (ages 13-18); (2) does participation relate to child and family characteristics, including the child's gender and caregiver's marital status, education, and employment; and (3) does participation relate to SB-related factors, including motor level, hydrocephalus, mobility, medical issues, and bladder and bowel functioning?
Patients and Methods
In this cross-sectional study, English-speaking youth with SB who were receiving care at Shriners Hospitals for Children 1 -Chicago between January 2008 and June 2009 were recruited. Sixty-four youth ages 2 to 18 years and/or their primary caregivers agreed to participate, but one youth was dropped from the current analyses because of incomplete data. The 63 remaining youth had an average age of 9.52 years (SD = 5.22), 52% were male, 83% had a shunt, 33% had a motor level of L2 or higher and 65% L3 or lower, and 56% did some walking (independently, with assistance, or in conjunction with using a wheelchair). Seventy-six percent of caregivers were mothers; 59% were married; 59% had some college experience; and 51% were employed. Twenty-five percent of caregivers reported their child had experienced a major medical issue that affected participation in the 4 months before the interview; and 29% and 37% of caregivers reported bladder and bowel needs kept their child from participating, respectively (Table 1 ). Depending on the child's age, we asked youth and/or caregivers to complete relevant survey measures. The study protocol was reviewed by the local Institutional Review Board, and youth and caregivers completed ageappropriate consent and/or assent forms.
A study-specific questionnaire was completed by the caregiver and included questions on the child's gender; the caregiver's marital status (married/not married), education (college experience/none), and employment (employed in some capacity/not employed); the presence of hydrocephalus (presence of a shunt); the child's primary means of mobility (some ambulation/none); whether the child recently had any major medical issues or hospitalizations that affected their participation; and whether bladder and bowel needs keep them from participating.
We administered the Children's Assessment of Participation and Enjoyment (CAPE) [12] to youth ages 6-18 years; it includes 55 items that measure participation for children with disabilities. The CAPE includes five activity types, but four were selected for the current analyses to draw comparisons with the participation measure used for the younger children: recreation, physical, social, and skill-based (see Appendix). The CAPE measures five dimensions of each activity (diversity, intensity, with whom, where, and enjoyment), but for the purposes of comparison with the young child's measure, we included only the intensity dimension here. Intensity measures how often youth participate in activities on the following scale: 1 = once in the past 4 months; 2 = twice in the past 4 months; 3 = once a month; 4 = two to three times a month; 5 = once a week; 6 = two to three times a week; and 7 = once a day or more. If a child engages in an activity, that activity is given an intensity rating. Intensity scores for each activity are then summed and divided by the total number of items listed in that category, creating intensity subscale scores for each activity type. Intensity scores therefore take into account amount of time spent participating and variety of activities, because youth who participate very frequently in only one activity may have a lower score than youth who participate less frequently in many activities. Past administrations of the CAPE have demonstrated acceptable test-retest reliability and content and construct validity [11, 12] . Participation for youth ages 2 to 5 years was measured with the Assessment of Preschool Children's Participation (APCP) [19] . This instrument was completed by caregivers and assesses participation diversity, frequency and intensity across activities in the following domains: play, active physical recreation, social, and skill development (see Appendix). For the purposes of comparison with the CAPE, we included only the intensity dimension; intensity measures how often youth participate on the same scale as specified previously for the CAPE. Information on validity and reliability of the APCP is currently unavailable.
We reviewed medical records to determine each child's motor level (L2 or higher/L3 or lower).
Descriptive statistics were used to assess levels of participation. For group comparisons, we compared the CAPE recreational, physical, social, and skill-based questions with the APCP play, active physical, social, and skill development questions. Because of differences in the target age groups for each measure, the CAPE and APCP items differ, but two of the study coauthors independently agreed that each set of items contributes to a valid assessment of recreational, physical, social, and skill-based participation for the age group assessed. Furthermore, the APCP was patterned after the CAPE, and the instrument authors have declared a strong conceptual linkage among the physical, social, and skill-based subscales. Average intensity scores for each category were used for each participant.
Because of small sample sizes, we incorporated nonparametric statistics, and medians were used as measures of central tendency for all measures [20] . Within-group analyses were conducted using the Friedman test, in which the four intensity scores (recreational, physical, social, skill-based) were compared for each of the three age groups. We then conducted post hoc analyses to locate differences where significant Friedman tests resulted (the Siegel and Castellan approach, where p = 0.004). Between-group analyses were conducted using the Kruskal-Wallis test. We conducted followup tests with Mann-Whitney U, and the Dunn procedure was used to correct for multiple comparisons (p = 0.003). Daily activities were those with median participation scores of 7.00, indicating at least half of the youth who reported participating in that activity participated once a day or Table 1 . more. Differences in participation by child, family, and SB-specific characteristics were assessed using the Mann-Whitney U test. Missing data on the following variables resulted from incomplete information in medical records or caregiver surveys: motor level (2%, n = 1), mobility (2%, n = 1), caregiver marital status (6%, n = 4), caregiver education and employment (5%, n = 3), major medical issues (5%, n = 3), whether bladder and bowel issues prevent participation (2%, n = 1), and presence of a shunt (2%, n = 1). In addition, two and 11 youth did not participate in any physical or skill-based activities, respectively, so these youth did not have intensity scores for those activity types. As a result, analyses were not always conducted with 63 participants; group sizes are presented throughout.
Results
We found between-group differences in youth participation scores for recreational, physical, and skill-based activities ( Table 2 ). Two to 5 year olds participate more often in physical and skill-based activities than all other youth, and 2 to 5 and 6 to 12 year olds participate in recreational activities more than 13 to 18 year olds. Within-group analyses yielded differences in participation among all three age groups and youth overall ( Table 2) . Youth overall participated more often in recreational activities than physical, social, or skill-based activities and in social activities more than physical or skill-based activities. Youth ages 2 to 5 years participated more often in recreational activities than either physical or social activities. Youth ages 6 to 12 and 13 to 18 years participated more often in recreational and social activities than physical or skill-based activities. On a daily basis, youth ages 2 to 5 years engage more often in recreational and skill development activities, whereas older youth engage more often in recreational and social activities ( Table 3) .
Participation did not differ by child gender, caregiver marital status, or caregiver education. However, youth whose caregivers were employed participated more often in social activities (Table 4 ). There was no relationship between child's age and child gender, caregiver marital status, or caregiver education. However, child's age was related to caregiver employment in that caregivers of youth ages 13 to 18 years (70%) were more likely to be employed than those of youth ages 2 to 5 (37%) or 6 to 12 (43%) years (chi square = 6.84, p = 0.033).
Participation did not differ by child's motor level, ambulation, or bladder and bowel issues. However, youth who did not have a shunt participated more often in physical and skill-based activities. Furthermore, youth without recent major medical issues participated more often in physical and social activities ( Table 5 ). Child age was not associated with motor level, ambulation, or recent medical issues but was associated with presence of a shunt in that more youth in the older groups (6-12 = 91%, 13-18 = 96%) had a shunt than youth ages 2-5 (58%) (chi square = 9.93, p = 0.007). Bladder and bowel needs limiting participation were more commonly reported for youth ages 6 to 12 years (52% and 57%, respectively) than those ages 2 to 5 years (26% and 11%, respectively) or 13 to 18 years (9% and 39%, respectively) (chi square = 10.19, p = 0.006 for bladder; chi square = 8.87, p = 0.012 for bowel). Because of the increased frequency of reported bladder and bowel needs among youth 6 to 12 years, relationships between these factors and participation were explored. Among youth 6 to 12 years, bladder needs were not related to participation; however, bowel issues limited their involvement in physical and social activities ( Table 6 ). 
Discussion
Participation is key to child development, contributing to life satisfaction but also preparing one for future roles [8, 17, 24] . However, youth with disabilities participate in fewer activities and less often than children without disabilities [13] . Understanding factors related to participation across development can help target youth in need of intervention. The present study examined how participation of youth with SB changed with age and explored whether child, family, and SB-related characteristics influenced participation.
Our study had several limitations. First, the data were cross-sectional. Although comparisons between age groups begin to create a developmental understanding of participation, longitudinal data are needed for more definitive conclusions. Second, the sample size was small, possibly making it difficult to detect subgroup differences (eg, how motor level or bowel/bladder needs influence participation). Furthermore, the sample was restricted to Englishspeaking patients receiving care at one hospital and therefore may not be representative of the population of youth with SB. Participation is likely related to cultural expectations and norms; past research found participation of youth with cerebral palsy was influenced by where they live [9] . Future research should explore these connections with a larger, more diverse sample. Third, different measures of participation were used for younger and older youth. Although efforts were made to ensure these measures were comparable, this difference may compromise the ability to make reliable comparisons between groups. Furthermore, participation was proxy (caregiver)-reported among youth 2 to 5 years but self-reported for those 6 to 18 years. Future research may consider standardizing procedures by having caregivers report participation for all youth; however, the accuracy of parent report may change with the child's age because older youth tend to have more freedom in participation. Also related to differences in the two measures, only the intensity dimension of participation could be used as a point of comparison. Intensity is only one aspect of participation and includes some inherent limitations itself (eg, youth must endorse at least one activity to receive an intensity score). Future research should examine how other dimensions of participation change across developmental stages. Fourth, future measurement efforts should move beyond relying on self-report alone, because both youth and caregiver participants may experience recall bias. Fifth, the APCP has not been established as reliable or valid, although psychometric properties on the APCP are forthcoming according to the instrument authors. Although this measure was patterned after the more established CAPE, results from the youngest participants should be interpreted with caution. Sixth, data on medical issues and bladder and bowel needs were reported by caregivers; it is possible some of these data were inaccurate because of misperceptions. Future research should corroborate findings with information from medical records. Finally, no data from able-bodied youth currently exist to serve as a comparison group for the CAPE or APCP. Although the CAPE authors have published limited data collected from youth without disabilities, the activity scales compared in the current study were not included [13] . Future research should investigate how youth with SB fare regarding participation as compared with their ablebodied peers. Findings revealed youth ages 2 to 5 years participate more often in physical and skill-based activities than older youth. The preschool years are a time of intense cognitive and social-emotional learning [1] , which may account for differences in skill-based participation. Decline in physical activity with increased age may indicate the start of a trend found in research that youth with disabilities participate less in physical activities than able-bodied peers [3, 16] . School age may therefore be an appropriate time for interventions encouraging physical participation. Youth participation also differed by age group: recreational participation was lower and social participation higher among older youth. These differences seem developmentally appropriate because younger youth tend to engage in more playing and older youth more social activities [11] . Overall, youth participated less often in physical and skill-based activities than recreational or social activities, as reflected by two daily activities shared by all groups: TV viewing and listening to music. This is consistent with previous findings that children with disabilities spend more time in quiet recreation-type activities [3] .
Caregiver employment was related to social participation. Employment may require caregivers to expose their children to more situations, including childcare and extended social networks. Additionally, income from employment may enable caregivers to facilitate their child's participation. Alternatively, this finding may be explained by the fact that caregivers of older youth (ages 13-18 years) were more likely to be employed, and older youth demonstrate more involvement in social activities [11] . In contrast to past research [11, 14] , child's gender was not related to participation. Furthermore, caregiver education and marital status were not related to participation. Future research should examine the importance of these factors among larger samples of youth with SB.
Although motor level and ambulation were not related to participation, hydrocephalus affected participation in physical and skill-based activities. Youth with hydrocephalus are more likely to experience cognitive delay, which may affect participation. However, cognitive challenges put these youth in particular need of physical participation, because individuals with cognitive impairments disproportionately experience health complications like obesity [21] . This finding may also be explained by age differences; more youth in the older group had a shunt, and older youth participated less often in physical and skillbased activities. Future work should investigate this relationship and, if needed, bolster participation opportunities among youth with hydrocephalus. Decreased physical and social participation were associated with major medical issues in the sample overall and bowel issues among children 6 to 12 years. These dimensions of participation might be expected to be affected by medical and bowel issues, because these complications may prevent youth from being physically able to participate or may create embarrassment in social situations.
This study has implications for researchers measuring participation and clinicians working with youth with SB. First, both instruments incorporated here measured how much youth participate. However, youth may have varying degrees of satisfaction with their participation; one child may prefer to participate very intensely in one activity, whereas another may prefer a wider variety of activities. Further research should identify optimal levels of participation for youth. Second, these data contribute to existing literature highlighting rates of participation among youth with SB. Although comparable CAPE data from youth without disabilities are not available, a comparison of mean intensity scores from youth ages 6 to 14 in the current sample to published data from 427 youth ages 6 to 14 with a variety of physical disabilities (including SB) [15] suggests the current sample may be participating less in recreational (3.75 versus 4.16), physical (1.01 versus 1.76), and social (2.89 versus 3.21) activities. Youth with SB may therefore be in particular need of encouragement and support by multidisciplinary rehabilitation teams through technical assistance, resources, and actual opportunities to ''practice'' participating. Finally, bladder and bowel needs were more often barriers for youth ages 6 to 12 years. This is the usual age when youth with SB are learning to be independent in bladder and bowel management; extra supports may therefore be needed to help youth meet their toileting needs during this transition time to facilitate their participation. 
